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COMPARATIVE INVESTIGATION OF THE PHAGCOYTIG 
REACTION TO FOREIGN PROTEINS AND TO TOXICOINFECTIONS 
INFLUENCES IN ANIMALS WITH DIFFERENT TYPES oF 

NERVOUS SYSTEM — 
(Doge and White Rata) 
[Following is a tranelation of an article by 
L. I. Kryachko in Patelog. Fisiol, 1 Exsper. 
Terapiya (Patholcgical Physiolegy and Experi« . 


mental Therapy), Vol. IV, No. 1, 1960, pages 
53-58.) . 


From the Laboratory ef pathophysistegy and experimental therapy or 4x 
higher nervous activity of animals (Director~-Professor L, 1. Kotlyarerak! y) of the 


Ieetitute 
of Higher Nervous Activity ef the Academy of Solences USSR 


- Tho problee ef eveluating the raaetivity of the body by meane of various 
fumunological teats, worked out in his time in the scheol of A. A. Bogonolete, 
da closely associated with the atudy of the constitutional emrecteriatios of the 
or gant am being inveaticatéé. Ons of the means of investigating this problem is the 
study of the relationship ef the reactivity and the teste charscterising it to the type 

Sou systen of the anlaale. Ths biblicgraphy devoted to this question is sparse 

and contradictory. A number of authess (2-7) have found this rslationeht p othera 
(1) have not. = 

The tesk of the present work waa the stuly of the characteriatios of the 
protective reactivity of anivale with different typus ef nervous systems by means 
of a comparative investiration of the ‘RX Feastions of callular imsunity 
to m foreign protein of non-microbhal origin and to/toxteo, infectious infiuence in 


the same animals, Hers, the first procedure vas fegarded as a test showing the 


1. 


Gove 


siesta capacity of the phagocytic reaction, which, as is well known, plays an 
important protective part in the infectious preteas, 
. The iovestigetion wan carried ont on 14 white rete heving typelogioal 
“nervous systen charvacteristias dexcnotrated acsording te the L. I. Kothyerevaicdy mothed 
, and on four doge , obtained from Se Te. Cuobie, in whieh the servous system types 
. “had been detaraiued, among the white rate throes enizals were ef the strong well-belanced 
type; efz, of the warked ly excitable type; tuo, ef the weak inhibitory type; and three, 
of interacdiate type. 
The typologiasl characteristics of the nervous epzton of the doge ware 
cheracterived in the fellowing say: 1 Seryy, sale, welebt 25 kg, strong, wobdla, 
| warestraineds 2) Pirat, wale, weight 21 ky., atrozg, webile, with slight. predominanse 
oe excitation; 3) Xuchum, sale, weight 22 ko. wank, inert, inbibitery; 4} Majy:u, mle, 
“weight 17 kes on animal of tha strong unbelenced type. However, as the result of work 
sesooeiated with prolonged everstrain of sertioa activity a marked weskertng ef the mkt 
/ etimuletery process vaa cheered in thie doz, and it way be regarded an an anineale with e 
“weaicousd Hunetional condition ef the osrebral cartes. 
ALi the anteals were given intromueoular injections of foreign protein 
(placental gwemna~globul in for meagles Prophylaxia): white rata in a dese ef 0.5 ce for ear: 
ardwel; doga, in a dose of 6.14 ouble centin ao ten / kilogren, Then, after two nonths, 
thd white vata were infected ° ‘by meaxs ef the intraperitoneal! adwinistration of 
4 9500, 600, 0CO micrebiel bodies of the adapted hwolytic atvestaaoceus, ané the dogs 
ware given & staphyloececaal toxin in e dose ef 0.5 cubie centimeter par \dlogram 
subcutancouely . . . 
‘hanges in the phegoeytic reaction in Pesponss to the injection of gemne- 
' Globulie usre compared with the changes of this renotion duting the streptosococcal 


‘ infection and the steph ylocooonl intoxioation. 


: “”~ 

The following method was used for investigating the phagocytie reaction. 
Biged sasples taken fran the san of the doge and from the taille of the rats wore 
mized with Pive-percent sodiun citrate ta volimes of 0.1 cuble centimeter of 
bleed fer 0.05 cubis cantineter of chtrate, and 0.05 cubis sontineter of a suapension 
ef 2,000, 000, G00 - : * Organiome of a 2hehour bouillon culture 
of washed hemelytic streptococous wmrexat in Phyatclogioal aslution wee added to the 
mixtures, After mixing m by meena of shaking tha mixture wag put inte an incubator 
for 50 mtoutes (at 38°), moar a usre mads whieh wore tized 44 methyl aleochal and 
atelnad by. the Romanovsiy-G1enga method. tn counting 100 neutrophils the percentage 
ef phageeytising leucocytes end ‘the average number of miorabes Phagoeytized by a 
& single lewocyts (phagocytic intex) Wore Panordad, We Investigated the phagosytoats 
for thres daya, during which time the effect cf the gtume-rlobulin on the phayoeytic 
Feaetions of the doze waz most vronounced (afterusrds, the phageeytic index Vtena 
to the origtnal level ). In the ‘staphylocecos! Lutextoation the phagesytio reaction was 
investigated for 15.26 days. In white rate the phagocytic reaction was Investigeted 
14 days both after the injection of Esmman-gisbulin and during the streptococcal infection, 

Tu Page. 1 and 2 the changes in the phagocytic reaction of doge mxth with 
OL fierent types of nervous eyetoma are prasented graphically after the injection of gar 
Giebuvlin and durinz the staphylococcal intoxication, 

As 4s seen from Fig. 1, in the doge of the strong type, Seryy and Porat, 
en hour after the injection of gume-rlohulin o sorolderable activation of the phagocytic 
reaction wae observed. Siuller changes ir phagesytusia weve note? in these degs else 
efter the injection of the stephylococcal toxin. It my be seen that the eonfiguration 
ef the phegocytio curve was the seme for the us trove of effect presented, 


the doz +3" 
From Fig. 2 4t ig seen that in . /of the weak type, Kuthan, and dn 


the dog Malysh, the anizal with the weakened functional condition of the corebral cortex, 


ao marked ishibitien of the phagocytic reaction as observed during intoxication, just as 


im reaponaa to the injection of geome plolnilin, even in the Siret few houra after tha 
; injection of these proparations. Ten, is Kuchue for s@ren days efter the ints xivetion 
and in Malyeh the seughout the entire dnrorti ge shen (15 deys) en excentiomlly low 
degree of phagosytic eativity wes noted, whereas the phegseytic 4ndox in the doce of the 
etreng type vas high. It should be. noted thet the elintcal course of the disease was 
dn complete acoordence with the wetabe of the phazosytic reestion in ell axinele. 
 *Recauss the ataphyioecese) toxin possesesn & Jeruatcenserotic effect 
. exheneive eres. of ein necrosis, the peteee of stitch © vas infested, wae forued on 
the fifth to seventh day in ai) doge at the site of injection of the toxin. | 


after the micvocemmte exami tion ef the anawrsonlyepressiona taken fron 


the aurface of the necrotic arei=ome besorm osnviaead — of the distinct difference: 


betwee the aloreflera found in thew. vere, @ the degree of infestion of the 
weOretia BF ae, covreszentad te the intensity of tha ph goytie resetion. In the dogs of: 


the etrong type, Sexyy end Pirat, wixed ordinary flora wea found, ohiefly ataphylocoect; 


Sa the dogs Kvehum end Malysh, , an alnoat purse culture of streptoceccl. 
Theo, 4n Fuctwom on the 10th dey the insrease in the pragecytic ectivity of the leucecyter 
wes eoimadded with ‘the oncat of eleering of the neorotie bree. in Melysh, egainet the 
backgreund of on exceptionally lew phagecytic reaction, the surface of the erea ef 
nooretie iuerensead in siss, Levalved the some) etgase; en nioendi ng pyelonephri tia 
develeved, and the animal died frou . siiapanenaaal septicemia. 

Therefare, tha reaction ef sellaler iumnity deponds, on the one hand, 
en the type of nervous ertton of the dogs. Tre antral of the “etrong type with a weakend: 
functional riate of the cerebral cortex reacted in the same why aa doga ef the weak type. 
On the other hand, the changes in the phagocytic reectiometter these tua ‘tenes of 


effect (injestien of gtmma~zlobulin and ataphyl occceal toxin) vere similer, Let us , 


4. 


t 7 


sewsara the dete desaribed abyre with the changse in the phagocytic resetion of the white 


rate. 
Im Fige 3 couparative date eve presented of the change in the phagesytic 
reaction in tve white rete of the strong typs. In these anisals, even en hour efter 


the infection of the gammeglobulin, a dirtinat activation of phagocytosis waa obeerved. 


The sme changes wete noted in thefiretfe« houre after infeetian with the straptecocous, 


which corresponded with the faverahia courses of the disenre. 


‘vom Fig. 4 it le asen that in two vhite rets of the weak typo siniler 
changes in tha phagocytic resotian (memziead 4unibition of phagooytoris after either effect 


were observed after the injection of gamma-giobulin end during the stvaptecaccal infeetier 


In rat No 4 the low depres of vhagecytic activity of the leucocytes 
nebed throughout the emtira disesaes correrpented to the severe alinics) cow cv of tha 
§utestion with _ prolonged bactorienta. Rat “6 8 died from « fulminant etreptacoece! 
septicemia agninet the kacksround of « weakening of phagocytosis. Simtler reletionahip: 
weve obacrved ii » ‘the other -1.¢ white rete, 
Therefore, comperiaan of ths phagocytic reaction in the onne 
animals to the injection of gamma-globulie with the nature of phegocytesis during 
@ staphyloesceal intostoation oy atreptococeal infection as well ae with the olinteal 
“course of the disense showed the following: 1) tho similar nature of changes 4n the 
phagocytic reactiounftar these Japiuadces 2) the most feverable seurse of the di pease 
4m those animeis in which the gamm-~globulin produced a etinulation of phagocytogis, 
In the enfamis in which the effact of stimiletion wes ineignificent 
ox tha phegecytic reaction was Imhibited the most severe ‘course of tha 
texisoinfectie uw process wer noted + vp te @ lethal entecone, Inhibition of the 
phagocytic reaction which we found in animale of thea weak type of with a veakened 


funetionel state of the cerebral cortex produced by doses of gamme~globulia whieh 


y 


exerted « etlaulating offest on amiuala of th: wtreng type wea apparently the result 
of the ultrahoundary effect. Netereliy, the injection of protein of wiorotia) orizis 


whieh is Buch stronger etizealus than gaxecangiobulin, producsd an even more 


profound ultraboundary effect in the Laeune syatene of theae snimals vith « 
Sclverseniine influence on the oliniesl course of the Hsoasan. 
The eolnsidence ef ths phagecytie renetions to Setalen protein 4 
of mlorobial and non-orloroblal origin in the sane Andividusis leede to the ides 
of the possibility of using the phageeytic rene tion a2 & prognostic teat, under 
emnditions of iummolegion stigulation, of the change in this renetion during the 
subsequent infectious disaise., Thhe would bake 4% posedble to denonstrate the 
reactivity level normally tbefere <atection. aad, to a certain degres, to 2 pracdot 
the souwtee and outeorss of the disesse. 
Comlusions . 
4. Dosa of pretein prepmrations which stimulate the phegocytiox 
Fretction in animals with the strenn: tyse of nervous system exert a depressive effect 
in aeivels with the wask type of nevvoue ayeten. | 
2. The most farorsble sours: of @ toxl coinfes tious diseass 
was observed im eniuals which shoved a considstable atimiulation of phagooyteeia after | 
the injection ef garee~ globulin. 
3. The eedneidenesa of the nature of the phay socytia reaction to gexem 


globulin and the texicoinfestious influence in the same srimeis etteata ta the 


possibility ef using « gemmsa~globultn injection ae @ prognostic test for demcastrating — 


the reactivity level ef the given aninal, 
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Fig, 1. Comparative date of change in phagocytic 
index in dogs with the strone type of nervous 
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of stem, : 


1) changes in phagocytic index after injectinn of gamma- 
globulin; 


2) changes in phagocytic index during staphylococeal into- 
xication. 
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Fig. 2. Comparative data of change in aenov el 


index in deg Kuchum of the week type, and in dog 
Malysh with weakened functionsi atate of the cere~ 
bral cortex, The key is the sume as for Fig. 1. 
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Fig. 3. Comparative data of the change in phagocytic 
index of rats with the strong trpe of nervous systen, 
changes in phagocytic index after injection of gamma~ 
globulin; 
changes in phagocytic index during gstreptocococcal in« 
fection. 
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Bie, 4. Comp arative data of change in phagocytic reac 
tion in rate with the weak type of nervous systen. 
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